The latest version of the Philippine National Standards for Drinking-Water (PNSDW) was issued in 2007 by the Department of Health (DOH). Due to several issues and concerns, the DOH decided to make an update which is relevant and necessary to meet the needs of the stakeholders. As an output, the water quality parameters are now categorized into mandatory, primary, and secondary.
Administrative Order which included microbiological, radiological, and 49 physical and chemical parameters. Likewise, it reflected the standard methods for water analysis published by the Ministry of Human Settlements and Ecology to guarantee that procedures for analysis allowed the comparison of test results within and between laboratories. In 1993, the standards were further revised. This revision delineated the parameters with significant impacts on health and parameters which affect the acceptability of water for drinking. A third revision of the standards resulted in the 2007 PNSDW which considered developments in the water supply sector including: (i) new chemicals used in agricultural, industrial, or domestic-related activities; (ii) loss of confidence of the public in drinking-water supplied by utilities, hence, the proliferation of water refilling stations (WRS) and water vending machines as alternative sources of drinking-water;
(iii) detection of naturally occurring hazardous substances in groundwater; and (iv) the need for different approaches in supporting safe management of water supply systems (DOH ).
Nine years have lapsed since the PNSDW was revised.
Since then a number of issues and concerns from various sta- 
METHODS
A technical working group (TWG) composed of key government regulatory agencies and water supply experts was organized. In addition, a project management team was hired to assist the DOH in the updating of the drinkingwater standards (Appendix 1, available with the online version of this paper). Consultants from the WHO, Geneva, were likewise invited to provide inputs on the risk-based method in drinking-water standards development. In particular, they provided guidance on the prioritization of mandatory parameters based on the occurrence of the parameter together with its health and acceptability risks. The final draft of the PNSDW was presented to key stakeholders in a national consultation in November 2015 and sub-national public consultations in Visayas, Mindanao, and Luzon in April, May, and June, 2016, respectively. The comments of stakeholders were discussed by the TWG in a workshop held in August 2016. The document was then revised based on the consensus of the TWG members.
RESULTS AND DISCUSSION
The updated PNSDW covers comprehensive parameters in measuring water quality including the physical, chemical, microbiological, and radiological compositions of water. It delineates the values established to prevent the adverse health effects of the parameters, as opposed to values established purely to satisfy esthetic requirements. The standards likewise advocate for an efficient water quality surveillance system by prioritizing parameters that need to be monitored using the risk-based approach. The standards for drinkingwater quality for water, sanitation and hygiene (WASH) 
Mandatory, primary, and secondary parameters
The TWG prioritized water quality parameters based on the following criteria: (i) impacts on health and acceptability of drinking-water; (ii) likelihood of presence in the country;
and (iii) presence of an approved method for testing. The output of updating conducted includes the water quality parameters classified as mandatory, primary, and secondary.
Mandatory parameters are core parameters which all water service providers nationwide are required to test.
These parameters are considered mandatory because they:
(i) directly affect health through acute or chronic exposure and/or will render the water unacceptable for drinking; (ii) indicate the possible presence of other contaminants; (iii) exceed standards based on local monitoring data from the previous years; (iv) have wide spatial distribution across the Philippines based on local monitoring data; and (v) are viable indicators for general quality and stability of water supply. With these considerations, the TWG identified ten mandatory parameters as shown in Table 1 . While some of these parameters (i.e., pH, residual chlorine, and turbidity) are strictly operational in nature, the inclusion in the updated PNSDW is justified because these are indicative of some water quality issues. In addition to the ten mandatory parameters, total coliform and heterotrophic plate count are set as mandatory parameters for treated water as these indicate sanitary conditions and the effectiveness of water treatment processes (WHO ). A number of acceptability and operational parameters were included in the list of mandatory parameters because these indicate the efficiency of water treatment and/or the general stability of water quality. In addition, the acceptability parameters will affect the choices of consumers. However, these parameters were limited in number because these could be easily covered by general conditions. More often than not, parameters are rejected at concentrations lower than those of health concerns as these may render drinking-water esthetically unappealing. In such cases, direct regulation or monitoring of those parameters will not be necessary. Chlorine dioxide was likewise included There are 55 primary parameters included in the updated PNSDW. The list consists of selected chemical and radiological parameters, which were prioritized based on their effects on health ( Table 2 ). The capability of testing parameters like radiological contaminants in water was a concern presented by stakeholders during the sub-national consultations. The TWG, however, has recommended tapping laboratories outside the country for the testing of these parameters; hence, capability should not hinder the testing of health-significant parameters. The nationwide assessment of radiological parameters is likewise being considered to identify areas in the country which are likely to have problems related to radiological contaminants. On the other hand, secondary parameters affect the acceptability of water for drinking. These parameters likewise affect the efficiency of the treatment processes and therefore include operational parameters.
There are 11 secondary parameters including aluminum, chloride, copper, total hardness, hydrogen sulfide, iron, odor, sodium, taste, zinc, and xylenes (total). The testing for mandatory bacteriological parameters shall be done on a monthly basis whereas the physico-chemical parameters shall be tested once or twice year, depending on the source and mode of supply. The number of samples that will be collected from the distribution system will vary depending on the population served.
The process of updating revealed the need to maintain a database of water quality monitoring data, which is presently inadequate. The prioritization of parameters through the risk-based approach was limited by the lack of a comprehensive database on water quality monitoring data in the reports of laboratory analysis to regulatory agencies. However, the data are not consolidated, analyzed, and evaluated so that these can be utilized for decisionmaking. In addition to the lack of consolidated water quality monitoring data, there is also a need to map out possible sources of contaminants in the country. This limitation could have been met by the identification of an agency or office tasked mainly to carry out these functions. Academic institutions can provide the technical assistance needed for such activities. The information that can be gathered from these will not only help in the selection of parameters but also in the regionalization of parameters. Different areas in the Philippines have unique characteristics; hence the need for regional standards. In addition, the prioritization of parameters on a regional level can be strengthened by the capacity-building of LGUs and water service providers on the risk-based approach.
Standard values and methods of analysis
The The standard values adopted in the updated PNSDW were concentrations of the parameters that do not produce any significant, unfavorable consequence to human health over a lifetime of consumption (NHMRC ). However, esthetic guideline values were also considered because water is usually rejected because of unacceptable taste, color, and odor, even at concentrations lower than those of health concern (WHO ). Moreover, these may drive consumers to find alternative sources of drinking-water which are more hazardous to health. Based on discussions by the TWG, most of the standard values for the mandatory, primary, and secondary parameters were adopted from the 2011 WHO Guidelines for Drinking-Water Quality because these were deemed appropriate for the Philippine setting.
Moreover, there was sufficient evidence to show the effects of water quality parameters at levels exceeding the standard values. for the local setting. The method detection limits were likewise reviewed to ensure that regulatory standards will be met by the proposed analytical methods. The TWG decided to adopt specific methods of analysis from the 22nd edition of SMEWW. This was done to standardize the analysis of water quality parameters in the country. It was observed that in the 2007 PNSDW, the standardization of analytical methods was hindered by the lack of specific method numbers.
Reporting and interpretation of results and corrective actions
In the Philippines, water service providers are required to regularly submit water quality monitoring reports to the concerned regulatory agency for evaluation. In order to standardize reporting, laboratories shall use the terms 'com- 
Standards for other sources of drinking-water
The quality of the product water varies depending on the treatment techniques employed. In the Philippines, smallscale water service providers such as WRS and water vending machines use purification techniques like RO, distillation, nano-filtration, and ultra-filtration. Water treated using these techniques are considered suitable for human consumption but may differ from the water distributed by local water utilities in terms of chemical characteristics.
The above-mentioned treatment processes remove not only microbiological contaminants in water but also dissolved solids (Kneen et al. ) . As a result, the pH and total dissolved solids (TDS) of other sources of drinking-water is significantly reduced.
All standard values of mandatory parameters shall be applicable to other sources of drinking-water sold by WRS and vending machines except for the standard values of pH and TDS. In order to validate the efficiency of treatment process using RO or distillation, the pH and TDS levels of product water shall be maintained at 5-7 and less than or equal to 10 mg/L, respectively.
CONCLUSIONS AND RECOMMENDATIONS
The updating of the PNSDW is essential for the promotion of water safety in the Philippines. With the recent updates on the water quality parameters, standard values, and methods of analysis as well as new sections on (1) reporting and interpretation of results and corrective actions, (2) emergency drinking-water parameters, (3) proposed SDG parameters, and (4) standards for other drinking-water sources, the updated PNSDW can address the pressing issues and concerns related to the provision of potable drinking-water in the country and the relevant SDG. There are still other activities to be pursued in relation to the PNSDW. These include: (1) comprehensive review of water quality monitoring data from water service providers all over the country, intended for regional standards' formulation and for the improvement of databases of monitoring results and evaluation;
(2) increase in the level of awareness and knowledge regarding the updated PNSDW through information dissemination activities for water service providers, regulators, and LGUs; and (3) conduct of researches using the risk-based approach to support the prioritization of water quality parameters.
